Dopamine inhibition of potassium-stimulated aldosterone biosynthesis in bovine adrenal zona glomerulosa cells.
Dopamine inhibits angiotensin II-stimulated aldosterone production by an effect on the late phase of biosynthesis. This study was undertaken to investigate the effect of dopamine on potassium-stimulated aldosterone biosynthesis in adrenal glomerulosa cells in vitro. As potassium concentrations were increased from 0 to 12 mM, aldosterone production increased up to 6 mM potassium, but not beyond this concentration. Dopamine (10(-5)M) inhibited the aldosterone response to potassium. The effect of potassium on pregnenolone accumulation (the early phase of aldosterone biosynthesis) was assessed in cells treated with trilostane which inhibits the conversion of pregnenolone onward to aldosterone. Increasing potassium concentrations up to 12 mM gave increasing pregnenolone accumulation; however dopamine did not influence this effect. The potassium stimulated conversion of corticosterone to aldosterone, an index of activity in the late phase of aldosterone biosynthesis, was assessed using aminoglutethimide to prevent cholesterol side-chain cleavage. Significantly more corticosterone was converted to aldosterone at 6 mM potassium than at 0 or 12 mM; dopamine inhibited the conversion of corticosterone to aldosterone at 6 mM potassium. These data indicate that dopamine inhibits potassium-stimulated aldosterone production by an effect restricted to the late phase of the aldosterone biosynthetic pathway similar to its previously established effect on angiotensin II-stimulated aldosterone biosynthesis.